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mmmn^mm^mzxmm^mti-mm,^tir=.mmt. mtmmmm^x. m 
SB tHi^ ^ 1^ < mmmmmcDmrn iz mm. $ ti r^mum^m^ wig •^^^z.t.^s^ 
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[0 0 0 1 ] 
[0 0 0 2] 

[0 0 0 3] 

iz^ijm\H^izA 1 ^cum(Dm^^(Dmmm^m^:i^. cmp (che«icai 

mechanical polishing) g^Rj^ ^'iC i; U b fegHII^)f^f ^ l^^l" ^ 

(Dm^t^m±-t^t=.^cvD-mzj: usftvu :3yf£}i(Dmmmtf^Miz.m^^ti 

^„ ZODC VD^(Cj:S^^M?^fr^Tii, BBMMiN-CO g^gE^t:l^(7)eg:S:$:^lI$!I-t 
[0 0 0 4] 

[|g^*^«s^ L cfc h -r -5 ^s] 
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■r VN Vx e) ^M-^ A'^^ 15 T V^ fco 
[0 0 0 5] 

[0 0 0 6] 

[0 0 0 7] 
[0 0 0 8] 

[0 0 0 9] 

^z.x\ ^mmzxii!im^nf=.mwi^u^iz:^ib:^t\.r=.^. mmmmm^m 
^x^mmzmA-^n^mmmm(Dm^t^mmt.^tm^^. mmo^m^. m 

^vAT^i. r.<D^or£^m^f}^^^m^tx(Dm^(j)m^^^izn\^^x. ±^&<d 

[0010] 
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[0011] 

mmmzo lir^mm^ti. z-ormmmz o i±izit. mimmmmm2 o 2 a 
. ^iMmmmm^o 3 a, mimmmmm2 0 4 a, m2mmmnm2 0 5 a 

LT(Z)M^li®7b^^^SgB^2 0 7 b TMgH^2 0 1 t.mm2 0 7 h 

mt^r^i^(Dmf)-^^^jt^mm^^^''2 o 7 a ttt^m^^-^nx^^^^. mmmmmt: 

, mm 20 7 b^t>'g^^^^^*2 0 7 aiicD^fcii. m:^^Sr«m^!KtfJ{cJ£i$:-r 
m^^tix\^^. MIC. @HM(Dg^^^t?:[5§±t-Sfci^JC^ffitCli^^t:S^jK2 
[0012] 

^mmmm 2 0 2 a ^d^- 2 0 4 a tc i*, 3 &.r(D^mwn^(Dmm 

mmm^m^^^^ttr^X^. m^itPAE-2 ( s h uma c h e rt±K) . H 
SG-R7 (Hitachi Chemical ?±$^) . FLARE (Apli 
e d Signal ^±m) . BCB (Dow Chemical ^±$^) , S I L 
K(Dow Chemical ^±%) .Speed Film ( W. L . G o r 

e^m) f^^(Dmm-i<v'r-^m^^^ :iiiti^X'^^. ^mmmmizti\,^xit. s 
ILK ^ijjv^tm) ^m^^r^. ^fe. ^mmm-mizi^i^xit. mmmm 

:r.ti^mizm^^tl^tj(DX{t.tjt<. MX-ti^SS OG|K$:MV^Tt)^V^„ M 

mmmm2 0 5 a ^vx\t. v-*^T;i/^*'7^'>x@{cfct-t^cMP^s{c^L. 

[0013] 
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•T?MV^^tl■5^^MIS«^COV^T> 01. Ill 2 J^Slt^'H 7 §: ffl V ^ T „ M lit 

[0014] 
[0 0 15] 

h>;7^-$/3>2T-li, 5?J-fe^y h«g^ 1 0 ±(Z)M^*bg;§@ 1 0 a (Z) 

\^xy.i5\^ mi^o:>±.yi3m \zm'DX-m\,z.mm.n^x-&^. ^lx. 
^rsj (ZT^r&i ; Mg^iPi) ic^i&Rrig^^ 1 1 «j^j?&i 2{c?t> 

[0 0 16] 
[0017] 

^^>!,7^-i,'3 >' 3 '^a^yNt^^gpg 0 m?^fifeM9l^2 0 CMP 

^^^3 0 mwmm^i 20 n&nm^4 0 a~4 0 c ^, mzmmi^ 

8 1 J^l^^^ LT(Z)C VDi^Se o;5:t3^~7 0 #^^5 0 ^, mB^M^ 
4 0 a~4 0 cit'^'^CVDme 0At>'7 0 ^(D ^ x /\ w®ili^i^{C'Saf -6 n - 

FD ^y 1 0 0 ;6'^ggS$ tlTV^^„ 
[0018] 

•^ai/X^^pgO, ag?^^^^^2 0. CMP^31^3 0, 1 2 0 
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[0019] 

t-tz.. CVD^tte 0^I>'7 0, Mffi|g#^4 0 a'~4 0 c, 5 0 li, 

D-Kdv^^I 0 0 $:^UHOi:e){ClHB$ti> ^n^^tic^^r^ti^JBE^^®,*'^ 
J: e){C, :^^-5T|gi:^S#l^nj|g^.y'- h/\-;i/>^ l 1 1~1 1 4 *^Sg 
^•t^4^Tv^-5o Jgic. mzm^^^ 1 ^^E$^^^4 0 a-4 0 c ilCDT^, n- 
Fn -/^^i 0 0 ^#^^5 0 ^(DM{ctj^ti^"ti#^«ItgjS:>!f- h7^';i/:^'i i 
0. 1 1 5 *^ig^-t^tlTV^^„ D- Kn«y ^J'^l 0 OtCli. ^JE$g5^^4 0 a — 

4 0 c ^cvD^ge o^tK7 0 i:(D^-e®t^:ii/\(DilKl^c VD^S 6 o;s:t>^ 

7 0 t.mm^^ 0 ^(Dr^-t:-(D':7aiA(Z)j^El$:^Te)||3Ma^^ 1 0 0;^^^g$tlT 
[0 0 2 0] 

'^^oi/N^^gpg 0 lCtt4:*:(D^^^tf >9 1 *'^gHB$ tlT i5 U , ^ 1 MiH^js 1 1 
[0 0 2 1 ] 

h ^ 1 3 1 J: u^n^2 1 itmc i^nt^^mtf^-^x 
w L igffif^ - ^ (Dmmmmtixm^-t izmm^nx 
(D^:L;\mmi^mun^mii^-t^r=.^<Dm^^s^j:x;vt>m\-f^tix\^^^. mm 
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[0 0 2 2] 

®:«)^CM P (Chenical Mechanical Pol ishing)^i|$ tl-5 c CMP^S^SO 

«^pg[5 3 1 ^mi^. z.coma33 1 ^1^)■Lx^:J^J\v^(DmAmtl^^tDtl. cm 
tmtn^ pH^pvmLrz.rjv^-f-^£}^(Dmn^^tiM^mtj^mmmx^x.j\w 

[0 0 2 3] 

gfe^^il^ 1 2 0 T-ii, CMP^H^tlt "i^ni/NW^r^^L, X^U-^SttJ^W 
^$tl7^cm^^'$:|^£-r-5^S}0^=ff^3tl-5„ ?$feMS^l 2 OJiSgPgpi 2 1 
^L, ^OD^Pgpi 2 1 S:/rLT'^3i7\W(D«Am:^)'^^f*)rL. gfet^^&S^l 2 0 
P^"^:-^{Lg|7b>fi^t)4^TV^^|^^C^i#|^^r|g;&>f- b>>-v>y ^ 1 3 3 fCj:U^PSl 
2 1 li^t^ ^ti:t4^^.^^oTVN-6„ ?$fe#^ll^i 2 0 (D^m(D^^^mi:.n^(D 

■V tiK^i!S*C i;oT't'a^AW$: L Igfir^ - ^ ©la^lg 

^ mm-^'iiir^^mxmmizm^m^mm-t^ z: ^ tc u nt^n^. 

[0 0 2 4] 

mBnm^^: o a~4 o c^. m^j:n^^r=.'y:^^^'N^^M-t^mm^x$) 

feU, ll^2^C^■tJ:■5^C^*tMfe^tlTV^S„ #Mi±^'J^^4 O a~4 O c ICli 
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mi^8 1 CT^-feX "srtg^^PSM la~4 1c, a-Kn^y^^io 0[H(Dm 
3m^T^i^4: 6lzr^±7.-Sjm^J^rMa^4 2 a~4 2 c3b^^^■t^nTl.^-5„ h 
1 0(D±#iCi; ^PSP4 1 a~4 1 c ^^TT LTH 2 8 1 ilM 

JE^jl^4 0 a~4 0 c i:<Z)r^(D "^x/NWcD^l-t^Ljb'Wtgil^ >!f- hA;i/ 
>^1 1 0(Z)Tl^fCj; »;^ffi^)li^4 0 a~4 0 c id:^g0$tlSo ^ fe, h A 

;i/:7'l 1 1 (Z)±#{C J: giP^4 2 a~4 2 c ^^A" b TMJE^il^^ 4 0 a~4 
0 c tU- Fn^y ^^1 0 0 ^(Dr^CZ)'^7ac7NW(Z)^i-t^L*Wlbi:^U. h 

A^vy'i 1 1 ©Ti^tci u^i±ig^S4 0 a -4 0 ciHimm^n^. ^s.^m 

^4 0 a®±g|5{Cli±g|5^R&:^3 9, m&^M'^4 0 c CDTSPtC liT^P^SK^ 4 

c t.r^^m^4 3 tomiz^ti^timi^^titcKs 7 . 47, 4 8. 4 9iz^ 

oT^^H17!)^•o^;^)^ofe^^M^?&oTl^S„ ^bT. :1(Z)^ISP^«TSI5^Er^4 3 
{CgSl-te5ti:ti^^^4 5 tCj: USC^^^tl. lSfC±g|5Si^^3 9izmn^tlf:i 
mmm4 4i)^i^yfm^^':^. mPiitN ^il'7.t>miZ'm^:^n^. Z-iliZ^iJ. ^ 
^i±^^^4 0 a~4 0 c{i. 0. 2 k Pa, N o **;^#H^T tC-^^^ $ „ 
^fc, ^E^^^4 0 a ~4 0 c (D^iSiiMAlf 2 3 X: fC-^^tS tlT Vn ^„ 
[0 0 2 5] 

u-y^uv ^mi 0 oit. •m}±.nm^4 o a~4 o c}6^^cvD^e6 0:5: 

^^M^C'^^^s^lTv^s„ n- Kn 1 0 0 p^fcii, ^3 jli^^4 6 ;?)^|gt-t 

nT^^^„ f^3mmi^4 6{i, #regi5T-A^>r:;^T-^ K-::^4 6 at. ^ 
mr-I^4 6 h t. $fe^tc|^t-t^tlfc^«^^T-A4 6 c t ?:^LTfeU, 3 

n^(Dmmm^itmm-^mizrj^-z,x^^:^. z(Dm3mm^4 eit. mBm.m^4 



8 



aittE4t 2001-3032610 



##2000—1463 14 



0a~4 0c. C VD^S 6 0 ^0^7 0, 5 0 CD '^^ a: /\W®^t-t ?g 

L^no. n- Kn 1 0 0 tt, niz6 6. 2 6 6 P a (rr^BTiz^W 
^f^tciiN 2;^/:^;^^^*&StiT Mffilg^^4 0 a ~4 0 c p«gttMm 
^^®t?S^oTV^Sfe^b, a^jE^i^^4 0 a~4 0 c -fy^h^ ^'^i^M^^^ 
. ^ffi^^tt^ir^-f, FF^y ^^1 0 Oi^tt^jE^^ffiJC'^fcti^o ^fc> =^ 

*'Mv>pDn, c VD^ge o^r>'7 o F^^Mffi^Mic-K^^ti, cvDiSfieo 

^xj^i o\H^(D^ x.y\w(DmAm(Dm^. mi±^mt^i::-r. n-FF^y^^^i 

[0 0 2 6] 

e 2 t.ruw-mmm6 2 tM\^mm^tirz±3^^mmi est. 

1 6 1 (Drufis&izm^^tim^^^y^"^ 1 e 1 iH%:§m-tsm%^i set. 

mt^mm^i e 5 tij^^m^^ti^. mnz^^^z)iz. -r^mmmme 2 iz 

mme 2f)^^mmLx^^-t^o tr=.. ymz^^j-^^^iiy 6 sitrm^^mm 
6 2tcii?sL, ^ x./\'M^T^wnm6 2 ±izmw:^^. n^^^y^^iGi 

itmame 1 >r- h7^Vl/:/l 1 2 (Z)±#{C J; U^PBP 6 1 $:/M.Tn- 

F^y ^^1 0 0 iicvD^ee 0 tcom-vo)^ aL/\Yj(DmKmti'ntDn. >f- y 

n)\j'fl 1 2®Tl^f::i: U^Pgpe 1 1:^ ^ tiT C V D|gfi 6 Op^^^K^^ffi 
^^•S^ :*:||]&fe?^MtC^i.NTtt, m^cnrnmoy^mX^^ . 3~1330Pa(D 
Mi±T-e^f*)ti> figM:>f/xi: LTlj:M;tli S i H 2 C 1 2 -N H 3 5?)-^ffi btiT 
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[0 0 2 7] 

^^^5 Oit. GVDISS6 O^yf 7 0 }C T^M^^S tlfe ^ x 7\W*>SI 3 M 
«S^5 4i:, «e^5 4 $:Mii1--5 4:*:®#|^«rig^^^Sptf> 5 3 ^, 

5 o[^^m%Lms.-r^mn.mt. m%i^^^)ms.^mrt.r^-Dt^mm^5 op«g 

H^{ciS^$ti-5o #^^5 oii^pgps 2^tJf5 1 - h A ;i/ 1 1 

4 (^±#lC<t U^PgPS 0 $:/hLTn - FD 1 0 0 h#^^5 0 iKDr^^-e 

hxmm,^^ 0 ii^iiigizK^ii 1 ^©r^T<7)':7aQyNW(DjiAffi;^"^^?:bn'2>c 

[0 0 2 8] 

>^ D -fe X@ i-t ^ ^#^1;^^ ^® H 5: * O T- ^ -S o 
[0 0 2 9] 

^■r, H4 (a) {c^fckotc, '^^ni/NWJilcS i 02:^^^'S;'g>TMSB^2 0 
1 $:?^fig-tS(X7"^y y^l )„ 
[0 0 3 0] 

0 4 (b) {C^fi^iC, '^x/NW^: 2 3°CM^fC?^£g^giLfc^, T 
®SH^2 0 1 ^fcotC'^i/NWJifC, m?L\t2 0 0 nm— 5 0 0 n mM#, 

[0 0 3 1 ] 
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m%^. m^iti 0 0 p p m(Dmm^m%^i^^^^x. s 5 o-cm^e ofm^ 

[0 0 3 2] 

?^Ms$ti;t':7aiAw_hjc«, 124 (c) K^-t^oiz. mi^mmmmz 

0 2$:SoT> 3 0 0 nm— 1 1 0 0 nm^Jg^. j: *J ^ b < 7 0 0 n 

(Dm^(D^Mmmmun^m^i.xm i M«i^fe^K2 o 3 ^m^-t^ iy^'rvzf 

3) o ^r-eii, 4eeM^M#*^^ LTli, Nanoglass 
[0 0 3 3] 



(NH3+H2O) 7f/X:^)^#A$4X'5r iitcj: 1:70: 
[0 0 3 4] 

o 

[0 0 3 5] 

m'^^ wvm.mMmim.vm-^t^. Mtc, '(s^^#H^cfifci3v^TMAii4 5 

0rtu#6 0S^rBl@S]g^]!jD^M^|^tl-5„ ^CD^. ^ai/NWli 2 3 "Cfa^T-?^ 
[0 0 3 6] 

?^ai^^$nfc'^:n7\W±{Ctt, 04 ( d ) XZj^-^ Mx.li2 0 0 nm 

-5 0 0 nmtu^. i:tJ^^L<lj:300 n m@S©J?$ 
t°>'zi- h{c<}: U^^^ti. l|2;tm^fe^M2 0 4 ^-^^^^^ti-g) (X5^^y:7°4) 

[0 0 3 7] 
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6 o#w@^i^?aMM-rs„ xtc, i&mmmmu^i^^^^r. ^:r.nw^4 

[0 0 3 8] 

?^siJ^aiS$tife':7x/AW±{ctt, 04 (e) iz^-t^-oiz. m2^mmmm:2 

0 4$:SoT, 3 0 0 n m— 1 1 0 0 n m^;g, J: U ^ L < 7 0 0 n 
c7)j?$co4!l^im^m*Jf^^^^LT^lM#^^1^2 0 5 $:?^^t-S 
5) „ ^^-eit. mmmmmUnthXlt. N a n o g l a s s ^Mv^;t„ 
[0 0 3 9] 

\^iz (NHg+HgO) :^':x.;?)^#A$ti'£):ii:fcj; tJJc->'>i'*^S^ti. ^ x. 
[0 0 4 0] 

$ti. ^aLj\±izm^^tit^mmm^(Dmm^m(Dmmizm^m^^^mtf^nh 

c 

[0 0 4 1 ] 
[0 0 4 2] 
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mm^mmni'Xit. tmah c-t^ h^^^;i/T>^-'^7AA-r Fa:r 

[0 0 4 3] 

b^niy^y^-'-rso z-tiiz^v. mmzm^-t^B32 1 oti^m^^tit^n2 
mmmmm^'^^~>2 o 4 a^r>'^2MTOM/^°^->2 o 5 a ^mm-t^:^ 

[0 0 4 4 ] 

^i:bT, 'm\Mmmwm2Q2^ %mmmmm2Q 2,^:x.v^y^^-t^z.tL 

lCi:iJ, 05 (b) {C^1-J:e)fC, ^^:/^^lCffi^t-^lHI§P2 1 1 

1 >t^^^lK/^° ^ - > 2 0 2 a Wm 1 M^ifie^m A° ^->203a$: 

[0 0 4 5] 

^(7)^. y^X-^C VD^fifC J: U> 05 (c) \Z^-t^o\Z. gemtC^g^-t 
^IHISI5 2 1 0;5:t>*^^^9^'fC>m^-t-6iyiSP2 1 1 ©f^gp^MMfC. mjmP^ih 
C7)fe«bC7){iM^aMCO^^ >f--r K (TiN) 2 0 6 $:?^^^^„ 

^McOJKi: LTtt, -r iN(D{^mzT X. TiW\ Ta. TaN, WSiN?S:t' 

[0 0 4 6] 
[0 0 4 7] 

mm.ummmm2 o 6 ^x^^^^n^'^niAWtt, ;ij-fe^y vmm.-^ i ojitc^ 
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/NWiiMx.li'^ :ji7\^±y hc R 1 f)^^^ j^7\mmi^ 1 1 &/rLT^3iS:^7^--^ 

[0 0 4 8] 

m^^ti. mw^mmmz i o&tjfg^-/^^*MtHigi5 2 i nzmtimi^72<^ti^i 

[0 0 4 9] 

3 0|:^T-'^3iAW{i^«{C«g$tl-5. ^L/T> mm^fi^M^) ^tlf=.±U^ 

'^7x7NW^®?rW^-rso ^ixjci:u> BI5 (e) \z^-t^o\z. wMmmw>2 

1 o;g:t;^^ffl:/^^'MfCji?f^S;L?&VN|g2MM^M2 o 5 a.m'mn^(Dm\t 

mm-^. @e^miHIgP2 l 0^t>*M^^^^*MlHIg|S2 l l (Df^SPtCCD^m:^)^^^, 
gH^2 0 7 hRnmrnr/"^ ^'2 O l a ij^m^^tl^ {^^v-7° 1 0) „ 
[ O O b 0 ] 

Uffl^n, ?ft?^^S^i 2 0i^^rwingpi 2 1 $:^bTjie^$ti6„ 

1 2 0|^^J|gizl$tlfe'^7a./\Wtd:, 5!3>y:/CP|^tClH8S^nfe7.kf>^^^y ^'{C 
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^ m^ii}iM^^(D 31 /^ wcDMit ^ c ^ t- ^ -s ® -e, CMP mm 

[0 0 5 1 ] 

m^ti, m&^M^4 0 3-40 c®v^•m*\ Mx.ii:i^-e{±Mffi^i^^4 o 

s«3 7±(c«s$tifc^. h7'^^;i/^'i 1 oA>Ti^b, ms.mm^M'^mm 

. S^C#f^^4 5 J: S{C'et^^4 4*^e5N 2 :*':^:^^S{C#t$^$tl^ 

feto, >?f- hA;i/>^~i 1 0(Z)TI^(c j: ^ffi^j^^p«gii1-<?{cmM®MjBh*^ffi 
't7aiyAW^^i^^^< i:t;4 0-1 2 OfpmmW:•t^:ltiz^i)m^^com.mtl^'rtD 

[0 0 5 2] 

^£^^^4 o a i^-e-^jf±^^Stvf0 3i/\Wii, >!f- h/\;i/-7^i i i cdJi# 
tcj; U^Dfe^PgM 2 a>g:t>~^P^ 1 0 1 $:^LT. D- KD-/^^1 0 0 p«g 
(Z)||3|gi^^4 6 J: V n - Kn >y 1 0 0 f^^MAStlS. b/^";i/-7"l 
1 1 <D±#^. >f- h^'^';i/-7"l 1 0, 112, 113, 1 1 4 iiTl^b, -^-n^^ 
ti>i^;5-r'5^P§|5ii^r- h7S-;i/-7'tc J; ^) mi::' ^tit^^Mtt^-oX^^^. u- Fn 

1 0 0 p*gt±, 6 6. 5 — 2 6 6 P a(Z)a«J!±4^MtC^{C'K;ttlTJ3U> ^^jE 
$t^^4 Oa^b^^n-KD^y^^lO 0 /v(D i7N(7)«ei2^{i^ffi4^MT"e^T*)tl 
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|^L> UPgp 1 0 1 li^C e^ti-Sc n- Kn -y '^^1 0 op«g}i, Mi±^n> 

[0 0 5 3] 

■^(D^. '^ai/NWii, c VD^fie 0 ^feti 7 0(DVN-m;?)^(DiSS, ^r^T^i 
yt;i/-;^'l 1 2 liT^b, ^iPgp i l 2 ligBt^ ^ ti-5„ C V Dlgg 6 o f^{c{±, i 

3. 3~1330P a(Dm&^MTl:\ 1 6 5 e>figM7!j*X ^ LT S i H 

gC 1 2-NH3:^^#t*^$tl-5<. -^-LT, ?^|6lieg$ J:gP¥«S11 1 6 3 ^ 

T, 0 6 lC^-t<fc O iZ^ :iLJ\W±iZ 5 0 — 1 5 0 n m(Djp:$ (S i N 

) m2 0 9 ^^m-t^ 2) „ ZltlfCj; U^#^frm^^2 0 0 

mitmm^m'^. ^'-h/^jvy^i i 2{i±#L, ^psp6 i^u^i 04$: 

iz^W-^ti^. -^0)^. >f-hA^;b7'i 1 2{iT^L> ^Pgpi 0 4iiK(:^p,tL 

[0 0 5 4] 

D-KD«y^^l 00 P^HZUW^Htd^y aL/\Wlt. >f - bAVb:/ 1 1 4 *^±# 
LT^L^i^-f^ngP 1 0 3&r/5 2 5:/rLT^agP5 O^Miz^^tlS. rcOP^. m 
a^5OC0P^PgP5 1 l±>f- h 1 1 5(Z)Tl^tCj: Ug5l5 6tLfe4^^,^^^o 

[0 0 5 5] 

#M5 0^jii2^$tlfe^. >!f- h A;i/^"1 1 4 ttTI^L, ^PgP5 2 lig^l:^ 
6*l^c^^M^^^„ #^gP5 0 CT'^3i7\Wli«g^5 4±tC^g$tL, ^P^P 

5 2 ^t; 5 1 fi^m ^ fz.-^m-^n)\^-fm^ifi-^t\>hz. j; u > ^#§p 5 0 p^i*;^ 
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mn^nr^mi^m-^-^v hcR ztcM^ti-So 

[0 0 5 6] 

[0 0 5 7] 

[0 0 5 8] 
[0 0 5 9] 

. m^BmnmcDmmzmm-t^^ttf^x^^. ■t^:b-^, m^^*c^M$ti^-t 
fj^E(D^ht>'^(7)m-ki^^-^^^^izmmx^. mmiim.^m}±vx'ii\>K fgj^x 

[0 0 6 0] 
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